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is to be constructed.  

In the f i r s t  qua r t e r  of 1962 work  is  due to be completed at 
the Zaporozh 'ye  Ref rac to ry  Plant on the production of a head 
spec imen for  a 1200-ton mechanical  toggle p r e s s ,  as  well as  
the production of h igh-a lumina  pa r t s  made of Kirovka Clay for  
a i r  h e a t e r s  in blast  fu rnaces  and checker  br ick  for  open- 
hea r th  r e g e n e r a t o r s .  

The Semiluki Refractory Plant is to begin firing high- 
alumina chamotte in a rotary kiln; the new system for trapping 
dust in the flue gases from this kiln is to be started up, and 
high-density multichamotte parts are to be made for blast- 
furnace stack linings. 

1500-ton hydraulic p r e s s e s  are  to be s tar ted  up at the 
Chasov-Yar  Ref rac to ry  Combine and the m a s s  production of 
h igh-densi ty  m a g n e s i t e - c h r o m e  pa r t s  is to be organized.  

At the Konstantinovka Ref rac to ry  Plant, "Red October " 
and Borovichi Combine, 150O-ton p r e s s e s  a re  to be installed 
and m a s s  production of h igh-densi ty  ladle br ick  is to be 
organized.  

The m a s s  production of br ick  using c h r o m e - a l u m i n a  s lags  
is to be organized at the Bogdanovich Ref rac tory  Plant. 

The Yerevan Glass-Mul l i te  Plant is scheduled to c a r r y  out 
m e a s u r e s  aimed at grea t ly  improving the quality of fused 
par t s ;  by the end of the yea r  the production of Ybakor-33"  is 
to be boosted to 120 tons a month. 

Es t ab l i shmen t s  and inst i tutes  of the r e f r a c t o r y  indus t ry  

should move ahead in the introduction of techniques for the 
manufacture of new types of refractories by seeking the 
extra available reserves in industry for this purpose, by 
widely employing the initiative and creative effort of effic- 
eney -expe r t s ,  inventors ,  design offices and plant l abora to r i e s .  

A g rea t  deal of attention should be devoted to improving  
the output of powders  and mix tu re s  for concre te ,  non-f i red  
blocks and p a r t s ,  of g rea t  impor tance  for  the rapid  in t roduc-  
tion of indust r ia l  methods of kiln construct ion.  

Fo r  the p u r p o s e s  of improving the equipment available in 
the r e f r a c t o r y  industry,  the engineer ing indus t ry  should 
supply r e f r a c t o r y  es tab l i shments  with a la rge  amount  of 
con tempora ry  mixing and p r e s s i n g  equipment,  r o t a r y  and 
e l ec t ro the rmal  kilns and equ ipment fo r  tunnel- type kilns. 

It is the job of the s taffs  of r e f r a c t o r y  e s t ab l i shment s  to 
c a r r y  out the plans  for  the manufac ture  of new equipment 
and for  putting it into se rv ice  as  quickly as  possible .  

The fulfilment of ~ e  product ion and const ruct ion p r o g r a m s  
scheduled for 1962 and a lso  the m e a s u r e s  for  the instal la t ion 
and s ta r t ing  up of new machinery  at r e f r a c t o r y  es tab l i shments  
will make it poss ib le  to r a i s e  the technical level of r e f r a c t o r y  
e n t e r p r i s e s ,  to boos t  the output of super -du ty  r e f r a c t o r i e s  
and sat isfy  the needs of the national economy in high grade 
r e f r a c t o r i e s  m o r e  fully. 

The tasks  facing the r e f r a c t o r y  indust ry  a re  complex,  but 
there  is no doubt that  the s taffs  of r e f r a c t o r y  e n t e r p r i s e s  and 
ins t i tu tes ,  inspi red  by the h i s to r ic  solut ions of the XXII Com-  
munis t  Pa r ty  C o n g r e s s ,  will help ca r ry  them out honorably.  

PRODUCTION 

PRODUCTION OF SHAPED CHECKER BRICK 

FOR BLAST FURNACE AIR BEATERS 

A.P. STAVORKO, N.V. KONETSKIY and R.S. MIL~SHENKO 

(Semiluki Refractory Plant) 

In o rde r  to reach  b las t  t e m p e r a t u r e s  of the o rde r  of 1200 ~ 
and to improve  the efficiency of a i r  hea t e r s ,  apa r t  f rom using 
super -du ty  m a t e r i a l s  it is  advisable to a l t e r  the shape of the 
checker  br ick  in o rde r  to inc rease  the heating surface .  

The au thors  of this  ar t ic le  have supplied an efficient 
checker  brick shape (Figure  1). 

Two types of exper imenta l  br ick  were  made: chamotte 
b r ick  with 36-39% A12 03 and h i g h - a h m i n a  with 45-50% 
A1203. 

Chamotte brick. Both c l a s s  A and B chamotte br ick were  
manufactured for  the a i r  hea t e r s  by the s tandard production 
technique for  shop No. 1. 

Chamotte with 4.5-6% water  absorpt ion ,  made f rom LT-2 
clay fired in a shaf t- type kiln, was  used t~ make the c l a s s  A 
a i r  hea te r  br ick,  while the br ick  used to1: Class  B was  chain-  

o~e with 8-11% water absorption made from LTIPK, LT2PK 
and LTU clays. 

The grain composition of the chamotte was as follows: 3% 
fraction coarser than 3 ram; 59~5% 3-0.5 ram; 38• finer 
than 0.5 ram. The binder used was LTI and LT2 clays con- 
taining not more than 1% fraction coarser than i mm and at 
least 70% finer than 0.5 ram. The mixture was tempered in 
mullers or roller mills for 5-7 minutes, The composition of 
the charge was: 80-75% chamotte and 20-25% clay, and the 
mois tu re  content of the mix ture  was: 6-8%. 

P a r t s  were  mixed on SM-143 p r e s s e s ,  except fo r  cer ta in  
types in Class  A which were  made on "Internat ional  P r e s s e s " .  

The bulk density of the g reen  wire  for  the c l a s s  A par t  at 
leas t  2.15 g/cm3 and at leas t  2.00 g / c m  3 for  Class  B par t s .  

The green  ware  was  dried in tunnel-type d r y e r s  mltii the 
res idual  mo i s tu re  content was  1.0-2.5%, af ter  which it was 



Produc t ion  of Shaped Checker Brick for  Blas t  Furnace  Air Bea te r s  3 

' '  ' i 

II 
Fig. 1. 

i 
K-2 Checker br ick  

fired in tunnel- type kilns at 1420-1460 ~ , 16-19 c a r s  being 
passed  through per  shift. 

The c h a r a c t e r i s t i c s  of the finished product  a r e  shown in 
Table 1. 

H iKh-ahimina brick. The h igh-ahimina  a i r - h e a t e r  br ick  
was  manufactured in the following way. 

As the binder for  the charge  we used LT-1 clay, and for  
the balance we used chamotte made of LT-1 clay and ground 
industr ia l  a lumina.  

Composit ion of the ehamotte  was: 2% c o a r s e r  than 4 ram; 

10-20% fract ion 4-2 ram; 28-35% f iner  than 0.5 m m ,  includ- 
ing 12% f iner  than 0. 088 ram. 

The industr ia l  a lumina ground in a tubular  mill  contained 
29-34% fract ion f iner  than 1 micron .  The charge  compos i -  
tion was: 73% chamotte ,  12% ground industr ia l  a lumina and 
15% Lt-1 clay. 

The mixture  was  p repa red  in m u l l e t s  in the following sequence: 
the bowl was  filled with ehamotte and alumina,  mixed in the dry  
fo rm for  1-1/2  to 2 minutes  and then mois tened with s l u r r y  and 
remixed for  2 minutes ,  af ter  which the clay was  added and 
the m i x t u r e w a s  tempered  for  another  3 minutes .  The m o i s -  
ture  content of the mixture  was  5 .5-6 .5%.  

The pa r t s  were  p r e s sed  on SM-143 p r e s s e s  at 4-8 cycles  
per  minute.  The bulk density of the g reen  ma te r i a l  was  
2 .25-2 .29  g / c m  ~ . The amount  of spoilage due to broken 
c o r n e r s  and faces  was  not g r e a t e r  than 1-2%. The batching 
sy s t em is  shown in F igu r e s  2 and 3. The pa r t s  were  dried 
in a tunnel- type d rye r  until the res idua l  m o i s t u r e  content 
was  1-2%, and were  then f i red in a tunnel- type kiln in shop 
No. 4 at 1480-1500 ~ 6 c a r s  pass ing  through pe r  shift. The 
c h a r a c t e r i s t i c s  of the pa r t s  a re  shown in Table 2. 

As agreed with the c o n s u m e r s ,  the checker  br ick made 
was  type K-2N (Figure 4). P r e l i m i n a r y  calculat ions show 
that the use of th is  br ick  makes  it poss ib le  to inc rease  the heating 
sur face  of a i r  hea t e r s  without a l ter ing the overa l l  d imensions .  
The way the br ick was  laid is shown in Figure  5. 

The expe r imen t s  showed that when the shape of the br ick 
is s implif ied,  p r e s s i n g  is made e a s i e r ,  l abor  productivi ty 
is  improved and the amount  of spoilage is reduced.  

The use of the K-2N br ick  makes  it poss ib le  to inc rease  
the cell s ize  in a i r  hea t e r s  f r o m  45 • 45 m m  to 60 • 60 m m  
without a l t e r ing  the heating Surface. The br ick  can be laid 
on exist ing sub-checker  devices with a cell s ize 60 • 60 mm.  

CON C LUSIONS 

The Semiluki Ref rac to ry  Plant has  begun production of 

PHYSICAL-CHEMICAL PROPERTIES OF CHAMOTTE BRICK FOR BLAST-FURNACE AIR HEATERS 

Values 

TABLE 1 

03 

o 

o 

, ~ J ] ' 
" - -""  ] ~ ~ Content, % 

i �9 ~.~o ~o -~ 

Class  A checker  

Me an 
Maximum 
Minimum 

1730! 
i 1730i 
i 1730 

1385 
1400 
1360 

0, 20 
0,30 
0,02 

>25  20,5 2,01 
25,2 2,161 

- -  16,7 2,00 

255 36,53 1 , 7 5 ! 1 , 2 8  
545 38,30 2.00 1,40 
178 35,11 1,43 [,00 

Mean 
Maximum 
Minimum 

Mean 
Maximum 
Minimum 

1730 
1730 
1730 

1713 [ 
1720 
1710 

1401 
1410 
1380 

1380 
1390 
1360 

Class B wall 

o.161 
0,30 1 
0,05 ! 

>16" I 17,5 2,13 455 88,34[ 1,88 1,33 
- -  1 9 , 8  2,23 570 39,32 2,00 1,40 

14,8i 2,05 253 37,08. 1,82 1,25 

Class  B checker  

0,20 [ 
0,35 
O, 05 

>25 23,5 
26, 0 
20,8 

1,96 238 33,25 i 1,7 l , l l  
2,06 436 35,48 1,9 1,30 

. 1,87 153 31,53 1,6 1,00 

*Cooling from 1300 ~ 
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Fig. 2. Batching sy s t em  for  K-2N br ick  on kiln c a r s  3 3.1 m in shop No. 4 

CHARACTERISTICS OF PARTS MADE OF CHARGE WITH ADDED INDUSTRIAL ALUMINA 

g] C9r 

~ o o o  . 

Caaracteristics .~o .~o o ~ = ~ ~ ~ 

~ e o . n  

Maximum 
Minimum 

1780 
1780 
1780" 

I 
1422 ] 0,21 >110 
1430 / O, 30 
1410 0,07 --  

18,3 
21,2 
15,2 

2, 20 
2,31 
2,09 

.535 
848 
285 

TABLE 2 

Content, %~ 

AlsO8 TIO~ 

45,771 1,66 1,24 
48,73[ 1,82 1,30 
43, 70] 1,40 0,95 

Batching sy s t em  for  K-2N br ick on kiln c a r s  in shop No. 1 Fig. 3. 



Experiment in Firing Novoselitsa Kaolin in Rotary Kiln 5 

I 

-- 175 

i X/- 
Fig. 4. K-2N brick 

U Fig. 5. Sys tem o f l ay ing  K-2N 
br ick in b las t - fu rnace  

air-heater checker 
! 
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chamotte and h igh-a lumina  shaped checker  br ick,  type K-2N. 

The use of this  br ick makes  it poss ible  to s tep up the hot 
blas t  t empe ra tu r e  and makes  it e a s i e r  to opera te  the air  
hea te r s .  

Thermal  t e s t s  should be ca r r i ed  outon a i r  hea t e r s  with 
checkers  made of K-2N br ick  in o rde r  to obtain ful ler  data 
on the effect iveness  of using it. 

EXPERIMENT IN FIRING NOVOSELITSA KAOLIN IN ROTARY KILN 

A.A. SHUMILIN, O.P. KONONCHUK AND V.A. IVANOV 
(All-Union Institute of Refractories) 

The raw mate r i a l  was  studied at the l abora to r i e s  of the 
All-Union and Ukrainian Ref rac to ry  Inst i tu tes  and also under 
s e m i - w o r k s  conditions. 

The invest igat ions showed that Novosel i t sa  Kaolin can be 
made into chamotte  in r o t a r y  kilns. The ehamotte obtained 
exhibits low wa te r  absorpt ion,  and, according to the Ukrain-  
ian Ref rac tory  Inst i tute,  when it is  compacted,  vacuumed 
and different  additives a re  added, the dust l o s s  can be r e -  
duced to 1.5-8.0%. 

In o rde r  to be able to select  the basic p a r a m e t e r s  for  the 
planned ehamot te - f i r ing  plant,  an exper imenta l  batch of 
kaolin was  f i red in a r o t a r y  kiln at the Zaporozh 'ye  Ref rac -  
tory Plant. The mean  chemical  composi t ion of the kaolin, 
as determined by the plant labora tory ,  is shown in Table 1. 

The r aw mate r i a l  was  p repared  for  f i r ing by the normal  
procedure  employed at the plant, using p r e s s - r o l l s  (see 
diagram).  

The expe r imen t s  were  conducted in two s tages .  At the 
f i r s t  s tage,  which lasted t0 hou r s ,  we fired lump raw mate -  
r ia ls .  At the second stage,  which lasted 19 h o u r s ,  we f ired 
lump ma te r i a l s ,  compacts  obtained by mois tening the raw 

m a t e r i a l s  with water ,  and compacts  made with the addition 
of wate r  g lass .  

A special  unit was assembled  for  introduction of the addi- 
t ives .  The lumpy m a t e r i a l s  were  passed  through a clay 
cu t te r ,  disk feed and ro t a ry  kiln. 

When the raw mate r i a l  had been compacted,  it was  fed to 
the two-high mixer ,  p r e s s - r o l l s ,  disk feed and r o t a r y  kiln. 
The yield of compacts  af ter  the ro l l s  was  50% of the weight 
of the loaded kaolin, the remain ing  mate r ia l  reaching the 
kiln as  f ines.  The d imens ions  of the compac ts  were  50 • 40 
ram. The compac ts  were  not destoyed after  being dropped 
five t imes  onto a metal  plate f r o m a  height of 1.5 m. 

The operational characteristics of the kiln are shown in 
Table 2. 

The reg ime  for  both s tages  is pract ical ly  the same,  except 
for  an increased  gas consumption during the second stage,  in 
accordance with which the oxygen content and a i r  su rp lus  
coefficient in the edge of the kiln a re  reduced.  

Observat ion  of the behavior  of the r aw  mate r i a l  in the 
r o t a r y  kiln shows that as  the t empe ra tu r e  r i s e s ,  s m a l l - s i z e  


